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(2) #$¥8-3 3 6 38 7 

1 2 

[flHSf 1 ] faWJKTKtcwStiST 5 -/HEM* [it 1 ] 

Met-Ala-Lys-Ala-Asp-Gly-Ser-Leu-Leu-Tyr-Tyr-Asn-Pro-His-Asn-Pro- 
Pro-Arg-Arg-Tyr 

Met-Ala-Lys-Ala-Asp-Cly-Ser-Leu-Leu-Tyr-Tyr-Asn-Pro-His - 
Asn-Pro-Pro-Arg-Arg-Tyr-Tyr-Phe-Tyr-Met-Ala-Ile-Ptie-AIa-VaWer- 
Val-IleXys-VaHeu-Tyr-Gly-Pro-Ser-Gln^Gln-Leu-Ser-Ser-Pro-Lys- 
Ile-Asp-Tyr-Asp-Pro-Leu-Thr-Leu-Arg-Ser-Leu^sp'Leu-Lys-Thr-Leu- 
Glu-Ala-Pro-Ser-Gln-Leu-Ser-Pro-Gly-Thr-Val-Glu-Asp-Asn-Leu-Arg- 
Arg-Gln-Leu-Glu-Phe-His-Phe-Pro-Tyr-Arg^er-Tyr-Glu»Pro-Phe-Pro- 
GlirHis-Ile-Trp-Gln-Thr-Trp-Lys-Val-Ser-Pro-Ser-Asp-Ser-Ser-Phe- 
Pro-Lys-Asn-Phe4,ys^sp^eu4;iy-Glu-Ser-Trp-Leu-Gln-Arg-Ser-Pro- 
Asn-Tyr-Asp-His-Phe-Val-lle-Pro-Asp-Asp-Ala-Ala-Trp-Glu-Leu-Ile- 
His-His-GIu-Tyr-Glu-Arg-Val-Pro-Glu-VaUeu-Glu-Ala-Phe-His-Leu- 
Leu-Pro-Glu-Pro-Ile-Leu-lys-Ala-Asp-Phe«Phe-Arg-Tyr-Leu-Ile-Leu- 
Phe-Ala-Arg-Gly-Gly-Leu-Tyr-Ala-Asp-Met-Asp-Thr-Met-Leu-Leu-Lys- 
Pro-I le-Glu-Ser-Trp-Leu~Thr-Phe Asn-Glu-Thr-I te-Gly-Gly-Val-Lys - 
Asn-Asn-Ala-Gly-Leu-VaJ-Ile-Gly-Ile-Glu-Ala-Asp-Pro-Asp-Arg-Pro- 
Asp-Trp-His-Asp-Trp-Tyr-Ala-Arg-Arg-lle-Gln-Phe-Cys-Gln-Trp^Ala- 
Ile-Gln-Ser-Lys-Arg-Gly-His-Pro-Ala-Leu-Arg-Glu-Leu-Ile-Val-Arg^ 
Val-Vai-Ser-Thr-Thr-Leu^rg-Lys-Glu-Lys-Ser-G!y-Tyr-Leu-Asn-Met- 
Val-Gl^Gly-Lys-Asp-Arg-Giy-Ser-Asp-VaKMet-Asp-Trp-Thr-Gly-Pro- 
Gly-I le-Phe-Thr-Asp-Thr-Leu-Phe^sp-Tyr-Met~Thr-Asn-^al-Asn-Thr - 
Thr-Gly-His-Ser-Gly-Gln-Gly-Ile-Gly-Ala-Gly-Ser-Ala-Tyr-Tyr-Asn- 
Ala-Leu-Ser-Leu-Glu^Glu-Arg-Asp-Ala-Leu-Ser-Ala^Arg-Pro-Asn-Gly- 
Glu-Met-Leu-Lys-Glu-Lys-Val-Pro-Gly-Lys-Tyr*Ala-Gln-Gln-Val-Val- 
Leu-Trp-Glu-Gla-Phe-Thr-Asn-Leu-Arg-Ser-Pro-Lys-Leu-Ile-Asp-Asp- 
Ile-Leu-Ile-Leu-Pro-Ile-Thr-Ser-Phe-Ser-Pro-Gly'-Ile-Gly-His-Ser- 
Gly-Ala-Gly^sp^eu-Asn-His-His-Leu-Ala4yr--lle-Arg-His-'Thr--Phe- 
Glu-Gly-Ser-Trp-Lys-Asp 
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3 4 
DN A„ * 5>>i9Z3- F-TSDNA. 

«f® i f s it ?m 3 iais©iise M©«i«f#fitc«fo * * 

ATGGCCAAGG CAGATGGCAG TTTGCTCTAC TATAATCCTC ACAATCCACC CAGAAGGTAT 
TACTTCTACA TGGCTATATT CGCCGTTTCT GTCATTTGCG TTTTGTACGG ACCCTCACAA 
CAATTATCAT CTCCAAAAAT AGACTATGAT CCATTGACGC TCCGATCACT TGATTTGAAG 
ACTTTCCAAG CTCCTTCACA CTTGAGTCCA GGCACCCTAG AAGATAATCT TCGAAGACAA 
TTGGAGTTTC ATTTTCCTTA CCGCAGTTAC GAACCTTTTC CCCAACATAT TTGGCAAACG 
TGGAAAGTTT CTCCCTCTGA TAGTTCCTTT CCGAAAAACT TCAAAGACTT AGGTGAAAGT 
TGGCTGCAAA GGTCCCCAAA TTATGATCAT TTTGTGATAC CCGATCATGC AGCATGGGAA 
CTTATTCACC ATGAATACGA ACGTGTACCA GAAGTCTTGG AAGCTTTCCA CCTGCTACCA 
GAGCCCATTC TAAAGGCCGA TTTTTTCAGG TATTTGATTC TTTTTGCCCG TGGAGGACTG 
TATGCTGACA TGGACACTAT GTTATTAAAA CCAATAGAAT CGTGGCTGAC TTTCAATGAA 
ACTATTGGTG GAGTAAAAAA CAATGCTGGG TTGGTCATTG GTATTGAGGC TGATCCTGAT 
AGACCTGATT GGCACGACTG GTATGCTAGA AGGATACAAT TTTGCCAATG GGCAAT7CAG 
TCCAAACGAG GACACCCAGC ACTGCGTGAA CTGATTGTAA GAGTTGTCAG CACGACTTTA 
CGGAAAGAGA AAAGCGGTTA CTTGAACATG GTGGAAGGAA AGGATCGTGG AAGTGATGTG 
ATGGACTGGA CGGGTCCAGG AATATTTACA GACACTCTAT TTGATTATAT GACTAA7GTC 
AATACAACAG GCCACTCAGG CCAAGGAATT GGAGCTGGCT CAGCGTATTA CAATGCCTTA 
TCGTTGGAAG AACGTGATGC CCTCTCTGCC CGCCCGAACG GAGAGATGTT AAAAGAGAAA 
GTCCCAGGTA AATATGCACA GCAGGTTGTT TTATGGGAAC AATTTACCAA CCTGCGCTCC 
CCCAAATTAA TCGACGATAT TCTTATTCTT CCGATCACCA GCTTCAGTCC AGGGATTGGC 
CACAGTGGAG CTGGAGATTT GAACCATCAC CTTGCATATA TTAGGCATAC ATTTGAAGGA 
AGTTGGAAGG AC f^ffl] 



[t»*IS5] 11*313 *fc« 4 IB«0«iSaW©lilK [f#*18] 11*^5 ~70t,^-rn*©DN A?:W^ 

m*m6] mom§.i3\ ii!*Ji3g)t«4i2is© ^mmtbrm^^ct^mttmmBmom^ 

A©teSie?ij^©^mis^v-*-jteT-©tt a-c&s tit*ra i o ] mm&w&^®&m®mn i e ess 

11*115 !etX©DNA„ ($aiK ( s F c e R I a) . + v--tz\ 7a<ya*t- 

3f£SUC2jl<£i\ e*7JSIf«S#©H I S4jtfi I GF l*§£g6K3 ( I GF 1 BP3) 

ARG4jt£^\ URA3ia{£^*><££>'G4 1 8K tj;2 > mfre,mmtiZ>l<>-rtifr-C&Z>CtZ'%Wlt?h 



[000 1] 

srtctew ^enottfi. sskbo-i. 6 > 
y~x©ttg«:i«^-t £<&©-?&&. f 

>;<*©»£?£1fcttLT&SDNAfc<*tfigEDNA* 10 

«ttl«, BS4 *affll«S 4 ER37WS4 
0-fltii©Man, G 1 cNAc, *M® 

[0 0 0 2 ] 20 

en-c^*,, iE¥. mmoffltic^xte. 

ffll»)WB#f*©ae*©*ffi«:ftIit, HPLC^NMR. 
FAB-MA S*m>AJfU>^*fffi**«W»Stl. * 

* iff Lc^«sag©«iiSltS* 5 ^$nr aros. 

£ < ©W*»«: J; r effl©«ffiW«T©W5g 4> S 

^4&^^ iitmn, &*«m. saw©»j§ 
*}#^fStt^©«F^> Wrtt©i"j77>x, #». 

[0 00 3] «tt*It4*©*ilB#<J: < ffl^i* 

• fcflj rgteWRj 37, 1713 (1992) #M) fcfc 

>*s^®««w* (a i Mommam******) . 

^©M§SB#©N e u 5 A c (tsTtoWl) jMUL** U 7 
7>X. 53*gB#©Ga 1/Ga 1 NAcI (#^£ r 

KM-r^SftW&aF-^. *L/-C3TSP^B^^ F©f£ 40 

436s«&S*itl>5. C©± 5 «:«£&*©««». * 
©«fi*ia«it:*Syi:WCtt<«tt6fc*iSK:fl[^ri,>4 

K*n,»T»t h«9a«t4n-©MM (^tfiaifc so 



#P§¥8-3 36 3 8 7 
6 

xyxn*i?>Kfcc>T«!&brt,>£±iB$ifll) £tt 

»rrSC4*J"CtttC»4t^lBIH*»*S. th 
4:^fc«Ji|aiffl)iaft*©«ga»«. 01-C^Lfc«fc^ft 
«£3i $6Kig^SfcJ:^Wv>y-xS!©3«S 
©7*><5¥>tt£SWildJII;l. £g£t$©A?->3! 

««*«l-ci>*3»j. M&m^vjtmmmxttMm 
Mmwrncb-r, $KMmw&.®x$>zri>m® ( s 

accharomyces cerevisiae ) ■Ckfffl]£tl&7X>''<-7 : ¥' 
>*S^S«i|[B^-1'v>y-XS©^r > A?>M«v 
W-x©**±^4T*«llL:fotfto3h&t>. ft 
o-C. ±a?UfcJ.';^OsJ<x5 1 >9©J:5KiraaS[*ifiS 

tt«ffi*8oTi>s*£aw©«e?«»*.£*cctt. 

fcB^-t- -f--x- ^A^if-ipmaws (chow) 

[0005] cn«:*f L'i>&mm>nmw&®<Di&&, 
ttwtmfrf-imm^ ^ymm&m^xmmm 
tm-ib&MmmcDm&cDimzttmzMj; *> 4 -fa 

Wftb'rtteftthlbXiiZ. 1994^. Schwienteki5>«<'0 
gg"Cb r fiJfc/S-l^alactosyltransferasejltE^© 
^^©fiSlft^fR^LTt,^ (Schwientek.T. andErn 
st, J.F., Gene, 145, 299 (1994)) . Krezdrn 

6 1 ia«©BBf£*a»r*» *) . m c < /osst t r a 

}fe /8 -1, 4-qal actosyl transferases O* a -2 , 6-si al yl t ra 
nsferaseWffitt&i^T -oX^Z CKrezdrn.C.H. , et a 
1., Eur.J.Biochem.220, 809 (1994) ) . 

mm*®®%zg&)i:tz>i£?>m7t>hxi,>2>. 
jwjfflia©^-f vw-xgytiiufc*) is e»ccv>y- 

X?r^aiC$t?, C^l9''5Hyper mannosyl ation 2tl7c 

tliR*^4^a>r*j«)> c©jisiJ5cfttti$n/cv>y 

-^©^^ /3^L7 v c-7>y-XKa-l,3S^07cv 
>^-x»«*ffl|6^4 0-CWifi-r*a-i,6»6v>y 
-X^WIt(c^5nSa-l,3^v>y-x^(*A 
>^a#W©«3g-C4,S (02) . 
[0 00 7] 1992¥. Wf>ttCCDa-l,*^7>y- 
x©f*g©^^r* * 4 *rc t > S ; f >PS© O 

CH IjHeT- ( cz-l,6-mannosyltransferase?:^JMT 

5) ©^a-X>i/(ClSlftL'fc(Nakayama, K., EMBO 3. 

11, 2511 (1992). H2#M) . c©ocHiae?-© 
SK«tt (Ao c h 1 ) ©USaWCCtt, Ma n, G 1 c 
NAc, , Man, GlcNAc, . Ma n,,G 1 c N 
Ac, ®3m<Dm&&tm2tlX*S*)^ C©«Man 
, GlcNAc: «IK«. «affliatMt5ER3 
7WI»4ig-©«ii (02*. TMaJ Xiffiltcm 

6) X> Man, GlcNAc, . Man„Gl cNA 
c, ©«IK«. C©ER3r«HKo!-i,3ig^v>y- 
ZftitfMStltdfcig. CNakanishi-Sh-indo.Y., Nakayama, 
K. ,Tanaka,A. Joda.Y. and 3iqami ,Y. , (1994), 3. Bio 



(5) 



I.Chen. J Vb-jtc. Ao c h 1 , mn n 1 ~ 

ta-c^ii-r zER^rm&t m-m&<DM a n , Gl c 

/c. COAochl, mnnllt^B, >Wv> 

± o zmtcimtaszt a *> t nz. h 
ti-cos CJW^ossoaa* 39,55 
7) . 10 
[0008] 4c*>-c. is*. *$s-A>mmmm-c 

$>*>£*Tm&® (Pichia pastoris I?) 

©wisbk 4 ^ iif *>nr t > a 1 >©#jh#-c * s . 

[000 9 ] fi£oT, $f£HU©glflB. b'+THBetC 20 

a** 6HiKewK8ifca * 

*©»<£?■«. SSWBKio-Cl&l* 

■cmmztizbwciibz. 

©ae^©«ftB»©Sfife3&«4>i5t < £ fettM 3 ft S J: 5 
tC«»3*vr&SDNA, ttDNAtWTSCiCCiO 

**s! f * risBe^Ktt t rm$m&mwm £ tir 

t**?f£4 0TflH>*C4*#a4*$«ffiBiI©»ji 30 
[0010] 

±«©«fc^(c^argttsem©?fei'«aseK 
£t§£. aseM©iiis©ras«jfiw6nft^ra®r* 40 

Met-Ala-Lys-Ala-Asp-Gly-Ser-leu-Leu 



Pro-Arg-Arg-Tyr 
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»Se»©«l«©(*SCCBB^Lr l>* C 4 *»Bor* 

[0011] -rttt>i5*»»«. b'+nsBetcs^-r 

^^jfea-K-riDNAOtSaffiyiJ©-^*!. SDN 

««3tirttSDNA. tfftb<amm&m<ommw& 

lcmt>Z> Z >^ 2 * a - Kf * D N A fc:JF5ft$E£ v- * 
-ite?-**#A3ti-C5:*DNAK:WrS. 3 6K#38 
WB. a»tt»DNA*Wr*Ci«:J:«3. **8Se* 

7HiH3#(cJt 0 r $f igwgf&awj § tir ft* (ft* b 

+7BHBR*. S»«*t , *riKBSf*41iiil/'rffl 

i>s c 4 *i$«fr sase*©HJ6*ffiKH-r*. 

[0 0 1 2 ] «T. *»HK:-3l>-C#«{cKiWf *. 
( 1 ) «5SW©««f*ftK:JIfo3*:"*i' 
ngmot *b. jwftWtcw t+rawsK .fc-a r 
££3ftS»:/'i»-C*9. «seM©ai«©(*s©s 
ttroamt^sf^-c**"]. «M©ffift*Mirr5« 
**#r*c4*««4-r*. 

[0 0 13] **^©*>>'^©fi*4ftSb+TliB 
S4 Lt«. «F(C«||RB&t>3il. AftftCC tt Pichia pa 
storis, Pichia finlandica, Pichia trehalophila, Pi 
chiakoclamae, Pichia membranaefaciens, Pichia opun 
tiae, Pichia thermotolerans, Pishia salictaria, Pi 
chia quercuum Pichia pi.iperillA^TnStl&o S?$ 
L< B Pichia pastoris( UTF. P. pastoris 4 1 >5) 

[0014] *#H©*>^*ttJB!fcW{ce*7*»« 

tca^-r^^©-?* 1 ?. *»o±iEtsfi6*w^**>©-c* 
tia»KHRStiai>*«. *?* t < »n3KMwmka i 

»a u< Bjgjiwicscirc^snar s yMEW**f 

[0015] 
[fUl 

-Tyr-Tyr-Asn-Pro-Hi s- Asn-Pro- 

[<r] 



[0016] 



[ft53 
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9 10 
Met-Ala-Lys-Ala-Asp-Gly-Ser-Leu-Leu-Tyr-Tyr-AsiKPro-His - 

Asn-Pro-Pro- Arg-Arg-Tyr-Tyr-Phe-Tyr-Met-Ala-I le-Phe^Ala-Val-Ser - 

Val-Ile-Cys-VaHeu-Tyr-Gly-Pro-Ser-Gln-Gln-Leu-Ser-Ser-Pro-Lys- 

Ile-Asp-Tyr-Asp-Pro-Leu-Thr-Leu-Arg^er-Leu^sp-Leu-Lys-Thr^eu- 

Glu-Ala-Pro-Ser-Gln-Leu-Ser-Pro-Gly-Thr-Val-Glu-Asp-Asn-Leu-Arg- 

Arg-Gln-Leu-Glu-Phe-His-Phe-Pro-Tyr-Arg-Ser^Tyr-Glu-Pro-Phe-Pro- 

Gln-His-Ile-Trp-Gln-Thr-Trp-Lys-Val-Ser-Pro-Ser-Asp-Ser-Ser-Phe- 

Pro-Lys-Asn-Phe^ys-Asp-Leu-Gly-Glu-Ser-Trp-Leu-Gln-Arg-Ser-Pro- 

Asn-Tyr~Asp-His-Phe-VaI-Ue-Pro-Asp-Asp-AIa'Aia-Trp-Glu-Leu-Ile- 

His-His-Giu-Tyr-Glu-Arg-Val-Pro-Glu-.Val-Leu-Glu-Ala-Phe«His-Leu- 

Leu-Pro-GlU"Pro-Ile-Leu~Lys-Ala-Asp-Phe-Phe-Arg-Tyr-Leu~Ile-Leu- 

Phe-Ala-Arg-Gly-Gly-Leu-Tyr-Ala-Asp-Met-Asp-Thr-Met-Leu-Leu-Lys- 

Pro-Ile-Glu-Ser-Trp-Leu-Thr-Phe Asn-Glu-Thr-Ile-Gly-Gly-VaHys- 

Asn-Asn-Ala-GIy-Leu-Val-Ile-Gly-Ile-Glu-Ala-Asp^ro-Asp-Arg-Pro- 

Asp-Trp-His-Asp^Trp-Tyr-Ala-Arg-Arg-lle-Gln-Phe-Cys-Gln-Trp-Ala- 

Ile-Gln-Ser-Lys-Arg-Gly-His-Pro-Ala-Leu-Arg-Glu-Leu-Ile-Val-Arg- 

Val-Val-Ser-Thr-Thr-L€u-Arg-Lys-Glu-Lys-5er-G^Tyr-Leu-Asn-Met- 

Val-Gl^Gly-Lys-Asp-Arg-Gly-Ser-Asp-Val-Met-Asp-Trp-Thr-Gly-Pro^ 

Gly-I le-Phe^Thr-Asp-Thr-Leu-Phe^sp-Tyr-Met--Thr-Asa-Val~AsD-Thr - 

Thr-Gly-His-Ser-Gly-Gln-Gly-lle-Gly-Ala-Gly-Ser-Ala-Tyr-Tyr-Asn- 

Ala4,eu-Ser-Leu-Glu-Glu-Arg-Asp-Ala-Leu-Ser-AIa-Arg^ro-Asn-Gly- 

Glu-Met-Leu-Lys-Glu-Lys-Val-Pro-Gly-Lys-Tyr-Ala-Gln-Gln-Val-Val- 

Leu-Trp-Glu-Gln-Phe-Thr-Asn-Leu-Arg-Ser-Pro-Lys-Leu-Ile-Asp-Asp- 

Ile-Leu-Ile-Leu-Pro-Ile-Thr-Ser-Phe-Ser-Pro-Gly-Ile-Gly-flis-Ser- 

Gly-Ala-Gly^sp-Leu-Asn-His-His-Leu-Ala-Tyr^le-Arg-His-Thr-Phe- 

G 1 u- G 1 y-S e r-Tr p -Ly s -Asp 

[o o 1 7 ] a*, **4T3 smmmx. ±j&o&& 5cs*-rs8»*%3- k-tsoch \MB*tm^m 
^Htftc^tsH-c, -vnmm mitts r*smm natt (fi5 5%) *«rsc t*7/g»mc 

[0 0 1 8] *$m<D2>'Wte, ZO-XM&tLX [0 0 1 9] *ag8©*>^^tt, fc"*TJIIBS4«ffi 

syl transferase^ 5 ^iffl^JtWC^BBItt (#J4 0 98jg*SC<!:#-C*5 0 *te, #£6W?WjVr67 S 
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11 12 
Wr«^f4*SEWKS-3l,>r«ffl©tt*il.DNAS * t*%mt?Z>i><DX$>Z>. *>*»S*aSE?>J«. #ISW 

[0020] (2) «if#fiJi>^d»*3-Kf 4«* Sill r^SttS«SKW*s«^3n*. 

[002 1] 

ATGGCGAAGC CAGATGGCAG TTTGCTCTAC TATAATCCTC ACAATCCACC CAGAAGGTAT 
TACTTCTACA TGGCTATATT CGCCGTTTCT GTCATTTGCG TTTTGTACGG ACCCTCACAA 
CAATTATCAT CTCCAAAAAT AGACTATGAT CCATTGACGC TCCGATCACT TGATTTGAAG 
ACTTTGGAAG CTCCTTCACA GTTCAGTCCA GGCACCCTAG AAGATAATCT TCGAAGACAA 
TTGGAGTTTC ATTTTCCTTA CCGCAGTTAC GAACCTTTTC CCCAACATAT TTGGCAAACG 
TGGAAAGTTT CTCCCTCTGA TAGTTCCTTT CCGAAAAACT TCAAAGACTT AGGTGAAAGT 
TGGCTGCAAA GGTCCCCAAA TTATGATCAT TTTGTGATAC CCGATGATGC AGCATGCGAA 
CTTATTCACC ATGAATACGA ACGTGTACCA GAAGTCTTGG AAGCTTTCCA CCTGCTACCA 
GAGCCCATTC TAAAGGCCGA TTTTTTCAGG TATTTGATTC TTTTTGCCCG TGGAGGACTG 
TATGCTGACA TGGACACTAT GTTATTAAAA CCAATAGAAT CGTGGCTGAC TCTCAATGAA 
ACTATTGGTG GAGTAAAAAA CAATGCTGGG TTGGTCATTG GTATTGAGGC TGATCCTGAT 
AGACCTGATT GGCACGACTG GTATGCTAGA AGGATACAAT TTTGCCAATG GGCAATTCAG 
TCCAAACGAG GACACCCAGC ACTGCGTGAA CTGATTGTAA GAGTTGTCAG CACGACTTTA 
CGGAAAGAGA AAAGCGGTTA CTTGAACATG GTGGAAGGAA AGGATCGTGG AAGTGATGTG 
ATGGACTGGA CGGGTCCAGG AATATTTACA GACACTCTAT TTGATTATAT GACTAATGTC 
AATACAACAG GCCACTCAGG CCAAGGAATT GGAGCTGGCT CAGCGTATTA CAATGCCTTA 
TCGTTGGAAG AACGTGATGC CCTCTCTGCC CGCCCGAACG GAGAGATGTT AAAAGAGAAA 
GTCCCAGGTA AATATGCACA GCAGGTTGTT TTATGGGAAC AATTTACCAA CCTGCGCTCC 
CCCAAATTAA TCGACGATAT TCTTATTCTT CCGATCACCA GCTTCAGTCC AGGGATTGGC 
CACAGTGGAG CTGGAGATTT GAACCATCAC CTTGCATATA TTAGGCATAC ATTTGAAGGA 
AGTTGGAAGG AC [%W] 



[ 0 0 2 2 3 S*D NAB. fie*5ijEDO^ftCC<fc»J«a 

-rsci#-c#£„ litf, *&wxwm? z&mm 

=&*>i{CDNA^fiS«4ffll>t--ecD-SPSfc«^-rOD 
NAtAttOfcO. fcT*r«»» (mJiP.pastDris) 
©&feft D N A X P C R ffiritlfi 3 M 5 C i CC «fc 

nwkmz>ctk°imx&z>. 

[0 02 3] $S^©DNA(J, f+THSSfCtor 



e^iu-c. *mic* t )tnit>xim$ti?>i><Dx-$> 
m<o>mzMw$t>}LX®ibxmmxib?>. 

[0 024] *«WO«Bl*fif f tt. TUB 

i/Tjg£s*issa*©=iT««K:3 e.cc a 



13 

&£«j§tt»eii£iai-*> u < mw&otmwt^r 

tr* r MBS***** 5 ®l«f*S«6*i«lf * fcBlfc* 
bm&b. ^woaww** f-t 

K»J*WrSDNA («T. HS«f#SDNA, fcKB 
«j£©te»li*lt{*g D N A £ S fctf) AMMttlSf* 10 
SDNA£feC>5) *. *DNA#*3lSB*T*flttMi 

o-ca/s-fsc £#-?#&,, 

[0 02 5] (3) *^fm#£DNA*MH*3*iT 
fcSDNA 

b . mm <am<Dmmm 

FTSDNA (39SSSIMH*fiDNA) ®**N. Ttt 

b5t:*Tji»SK:s*rs. «g6ft©«if(#gfcas 

»DNA©«ftjS»0^td>ft<itWlWSnSJ:^ 20 

KfHiShrasDNAKwr*. 
[002 6] ccx rDNA©mte)S^j £B. f+r 

s^stc4*-r ^mmmmim d n ak j: -» x as 3 

m,t>z>%>>*9%^'j&. m'M-r *£ n- 
©«^*wi/n>-sRg»). ccn,o«tt8*»K'a^s 
hS„ cct rftftj £B, *»Wo«l#fti»>^'4' 
#fl1*«IM6K • ttStcM-r^tl^ (JStt) . Aftift 
CCB. r^^< iiarttlKa- 1 , 6ite£v>y- 

ttj £t,>5. ) itc mffimamsztfip 

K<ti>mu £«, ^g-tt-r*^w©^s*iiw#s 

D N A#f 3 - F "TS U &<,>»£©# 

flMiDNAoWBatiira— e&<-e©MtoW»s*i 

S»£ (Wfe. 3^R9«MMMIDNAO«KB 
S IMWWHStt* £ < * l> ft t >±§£fc<fc t>'A$ 
SfMRftft D N A©*MBSW#r SWW#SiStt«:Jfc 
i/-cfit>J8ttt*rr**i6) *t>£«t>r*ii*-rsfc©-c 

40 

[002 7] fto-C. DN A©«»OJit«B. jt£^© 
^14^8646 LiftS &©> $ fc«f8ti|i3*ifcSIIf#fi 

d n a <o%m • £am#, xjmmmfflk d n a ©£js 
t >r b^iRffimimi d n Ao&mommmmx. 

SJhttl*. JWttWctt. ^«aS«H*«DNA©*«E 
£IJt$i©4>& < £ ?©* fist? YtW0zZtiX\.*Z> 
tfthb< \XB&M'Plc4>tt< £&— o©**l/** F## 
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ftgDNA©ffl«ffi?lJtfi©^4< £fe-o©5?^b*5 1 
F $ ti S C £ fc 6»CD!8tt tc^ * ti S . 5 « 

©*I6*«. 35^DNAfi*©£J^©«tBi»!c**> 
©£&S. 

[0028] &mm?nmt xjmmw& 

D N A © 3 - F Mi$F*J KJFJWIeS!©-? - * *1f 

A-j-s*ffi3W^tf6HS. enters £. AMMfiiHf* 

gDNA&«$-f*C£#-C$S££&(C. gASflfc 

4#A-r*c£fer**. cwasi, i£*f§fH*gD 

N A ©«»£££ 0 J: 5 £^S«S6M©lfeWl5lll#K 

[0 02 9] ffll>6tiS»WBftv-*-jief£0-C 
«, P.pastoris*fcB^*>BS©H I S4jte^> AR 
G4il£^. URA3jfl£^, SUC23WrF. G4 1 
8»ffite^3WI^3nS„ »SL<«. HI S4fi 

<fc 5 £-T50fSI©esaH©D N Ar*ntf!|$(C®||ig3 

(sFceRIa, #H¥6 - 1 8 9 7 7 6-«t&*) - 
^>$-7 J :D>a (1tPBS6 1 - 1 8 5 1 8 9^f& 
$R) , ^0+^-— fe* (#^BS6 0 - 1 8 0 5 9 1 -5f& 
$8) . (Cauqhev.C.H., etal.. D.Biol .Chan. 

266, 12956(1991) ] > ^tt h U >-f >tt'$- 

CKaumever.J .F. , et al . . Nucleic Acids Res. 14,78 
39(1986) ) . I GFM£g6R ( I GF 1 BP 3, # 
g^F3 - 5 0 5 3 9 7-^<&$B) ft£**s^3<i*„ 

[0 03 0] (4)«*t*rHBa# 
*«M©«»t*rR»S«tB. ^SKOlMWMIffifiD 
NA^W-r^C£KS^^-C. AMMf+TH^Smc 

4. Tftteft. A^S«i«f#SDNA©Rb^(c±^© 
f»KSS«iKf#SDNA*Wr-Sf^TligS-C*0. H 

mmkim d n a ©n#ga^©rgtt5!)«if s n . 

SfcBiStt*«5SS3na:t>. 
[0 03 1 ] ciDiVJSwrillttii, a^© 
^Sfc«fcf3gg»-r-5c£*sft5. witlb. 

T*»a*©^«®ll«l{*fiDNAO«W. SfcB^S 

SDNA©<»iiCCj:0. j»«t*TIIii«*|ct(¥fiWS 
*Ktt. M<*W«C»A«SS«f#SDNA©#^l^f4tC 
teli-C^K^A-TSD NA4S5fi#^«fi*ji*ffi{cJ: 
0«A-T«.C£{Cj;(3^SS3tiS o JBJWAUfcDNA 
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B. ?IS©rtffitto^«aiDNAK:«*»bSctK:J: 
Officii* ft*. B«1f£©««ffi<&rt^©B»BAD 
NA©*A«:»£©J:(,»#ffi». *glflji£^DNA»rtf- 
©F*3SfS£:X?S. *-5l>tt»iR-?~#-jg£^DNA-?>|| 

ffit&Ffe^ d n a K jt * * a o ttmmK D N A Br** 

©IIB^toWMrofiiSttfcBB*^*. 6 D N A©*? 
£BttV©4BQMB£X.*gC t J: 5 tcHMtH ht\ 
S. 

[ 0 0 3 2 ] L < B. *»l§©^«PHf*lf*S D N A 10 

mmmmmmmt, sKflB-rsuasftaajit© 

TB. X7 i07"7X h#?£ CCregqh et al., Mol.Cel 
I.Biol. ,5,3376 (1985) , 4, 879,23m"} . 

Jfifbl/^Affi Clto et al., Agric.Biol.Chem.,48,34 
1 (1984). Rflfl$f|fffiBB312,934 ^f. #0^1*314,92 
9,535 #3 **«ffll<>6hS. 

[0033] mmiikKm^hti&xMMx+Timm 20 
«KiwiRsn«ci>*j. »*Ktt* 

^**B*<fco { i*>M f -B£ \jXA*s-h-&m 
J: < fiJfflT * £ ^ ^ ; -)l'Mit\mB (tnethylotrophi 

c) &mvb?>. iwwjty-juwfcijwsiLt 

B, ^(*WfC(J^#^ttP.pastorisGTS 1 1 5ft 
(NRRL Y - 1 5 8 5 1 ) , P.pastorisGS 19 0 

ft ( NRR L Y- 1 8 0 1 4) , P.pastorisPPF 1 

ft (NRRL Y- 1 80 1 7K »£I!P.pastorisft 
(NRRL Y-11430, NRRL Y-1143 

DIAliSni. 30 
[0 034]*fc, L<B. 4>&<i4>—3 

BH I S4£&P.pastorisGS 1 1 5ft (ATCC2 0 
8 6 4), ARG4^&P.pastorisGS 1 9 Oft, HI 
S4/URA3^P.pastorisGS4-2ft, HIS4 
/URA4^&P.pastorisPPF lft (NRRL Y- 
18 0 17: *ll^i¥^4.812.405 ^#fiS) 

na. c©<t^cTgi»#4>&< it— oommm 

rBBBSDNAtfBBStifcBBKBf* <«Btf*7 

UB«ft) *ffla*>ojBi!Kigs. ajK-rscta*?* 

C 0 0 3 5 ] 2JKBB£*7RB&tt». 3 

atrna, YPD^ta ( i%-(-x f-^^ 

h 2%^7'F>, 2%y;lo-x) , YPMfgiftU 

&£©*B*frT'r*i!S3!ir*7BB«1*£ 50 
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BB©BBtta4«8LTt>&£^5»»*»-r5. C 
OCitt. BBttSDNA©&B©«&tt. ;£*&#T 

£„ S£or, *^©«85t^TSIBSfttt. ESS±W 

*. ^BSB3^t*7HB«B«:ttLrBilffln 

«saw*B£ , *-4c<fc*j-c*s. 

[0 036] ±^©Pt«J(l%ffllia. t£tPA,?< ttt h tc 

i*-rs«B*sB*-ra«seBiBi-aA:j«HH©B 

BBBiW-TSBBefliOrB. BBWa*±<cBB 

BB**rr*«iairr*n«wc«iR3tiai»*«. J? 

$ L < »B£Jh*tt&£S*£ttB&*. W 
BttftBffltt I KEfS»a« ( s F c e R I a ) . * 
^tfUH^F (EGF) . BKS*;I/*>ScfflH^ (GR 
F) . IGF l*S£g£M3 ( 1 GF 1 BP 3) . 7'n 
Va*-f— V- 7**f>VB£BS* > tf, B 
14 h y^i/W >bb-*-&4*jW*3*i*. 
[0 037] BBaW££©fc&CCff£&|ft3)IK». B 

KDumtckVim-rzctifivzz. ±j£L 

fc«Bt*7BB»*{Cttaa«t3 - K-T5DNA* 
BATSm 5*«aZ««roftDNA©«tiH®>KcJI5R 

«»v-*-aeT4it>«:BBaB43 - ktsdn 

A*BALfcDNA*fflC»r5^SSt*7BB«4BB 
MiaB*3-FfSDNA**fr*ffl 
Bit. 7BB«B#B* a^SMMMW D N A *B 
BWK. *!Hi;©&ttflttttftDNA©BBtcSB-itl/ 
*fctt. 3t*ffl£*7BB«B*JJB©«B 
BBIWDNAfcJrVBBBBta- F-T4DNA-CB 
BKBBJSft-T „ 
[0 038] B£*.ttS&tt&B$©£*7 BBBB. 
K¥©SE*^©*[Si«: t ^<ii>, dr^a*-*-^ 
(»BW«:Ba©«iaB4a-F-J'4DNAao { 

®K^if-5^-f-«its%ff-rs4>©-c*So c*i& 

©DNAB. i?rM©*t§iaft£3-FTSDNA#RN 
Atc|ES3ttaj:5«:. fcEixcBB-J-Si^KBaL 
-Cg2?<J3ftS, 

[0039] ■70*-5r-iL/'Ctt > P.pastoris©AO 

xi7"ot-$- (7 - ^>(-7' J i-r^3-;u*+'>^- 

■fe*a(K? L ©)t©©^'0*-f-) > P.pastoris©AOX 

2-7'a*-^- (-tr*>if*'j" 

^^■(OtcUXDzfU^-H-) , P.pastoris©DAS 

^-©fcfc©7"U*-$-) , P.pastoris©P4 0 7'Dt 
(P4 0ite^-©fcist>©7'CHr-$-) . P.past 
oris©7;l'7 r t K -ft \=uyt-HmB.^-<Dtclt(0-f 
D * - £ - S B P . pastori s©^'? b K D y 7 — fe' it 

e-?©/cs!)©7 - n*-$-ig:i'A5pife.^So w*l< 
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it, P.pastoris©AOX 1 7"a*-£- (Ellis et a 
1., MoT .Cell. Biol. ,5,111(1385), ^11^1^4, 855, 23 
1 ^ffci*) x-$><0, J: OS? $ L/ < «, #S5l3i»#|6j±-f 
Scfc^0C^«|iSnfc^MSAOX27-p*-^- (Ohi, 
H et al . , Mol .Gen. Genet. , 243 , 489-499, 1994^. 1$ 
ffl¥4-2 9 9 9 8 4^&*8) 7*5. 

[ o o 4 o ] ^MW(c3fs©agaK^3- k-t 

Wb-C^riC^ #>#>!.DNA£Wf 

ft : &i>'t?-r>lffl3\%;n~ Kbrir^DNAibr 

Ft^DNA. rt>Wa-S^if (aMF) •/-# 
-ie^^-KLrt-^DNA (t/cHz^i/^ygflft*- 
=i- FLTC^DNAIB^J^fr. Lys-Arg). 
V is V V=E- A C VI-hWRVi. y-)lMit 

[0 0 4 l ] 20 

* - £ -iScDiHiT i is) i; l < sagft s & ©-C4. -5 r 

[0 042] *I6W©^S(*. ±ie©DNA!B^jCCjD 

t^n€.3i^v-*-ii{£^i HIS4. AR 

G4, URA3, ;Oi?«SUC2, G4 1 8If14jt£ 

j-mtmi^tiz. 30 
[0043] mm<Dm%imt<cmmiZfttcmt:*7 

ci«cj:f). m%&mm!iLtz>cttfx-zz>. m>*> 
tiztsmiaxmtfflmim < . anto^ase* (ypd 

fil&illWiCiWSlK, ^J2 0~3 0°C. &f 

* L<«^2 3-2 5°Cr-*)S„ 8tt(0pHi ftSlffl 

ia©ii5itej;o*Bifa©ifsaM©s*(ciiL.itp h£>i 

[0 044] 
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ae*4Bi-*) b < t2M{K©*3&K««H • 
numta, «®ams*ffl©?BiiLrwffl-c* 

5. 

[0 04 5] 

*J:9I*ttK:«Miri-s. *»M«chKJ:or 
&/i6Rffi£3*i£ *>©■?«&<,>. #ffeS8©IS*60!lrJ!H> 
5^5F, T 4 D N A V ij—M 

^Ci-CtS. DNA©£n-->^, jtffiPloft 

-3(,>rfcSJMfKj:<»i6tiri,>SfeO'C*s*>. Xit 

[0 046] ^Jfi^il 1 b-*7JlI?Sfi*©*flS{iW* 

»-5 2>©an£?©im 

( Saccharomyces cerevisiae) 4*$IIIf#Sjt 

e^-OCH lJ&PCR^rtfiBi/r^a-^i/jrL, e 

SWfib*©«IHWMCBBt>5*>/<^*3- P-TSDN 
Atrg^Lfc. 

[0 047] ( 1 ) PCRftfC<fcS^>»e©OCH 1 
2G^©tfifI, Kff 

Ztcib, %M (The EMB0 Journal vol.11 no. 7 p2 511-2 
519 (1992): p2513, Fiq.2j tC|§^©DNAE5>J4* 

tc. «©sgffiR^©pi^jta d n a tctjiiWfce^jK: 

Hindi I IfflMPfflifif^OfcN^^^v- : 
5' -CGAAGCTTATGTCTAGGAAGTT 
GTCCCACCTG-S" . StfC^flJ^-f ?- : 
5" -CGAAGCTTATTTATGACCTGCA 
TTTTTATCAG-3' ( P C RJPIJBT'? Y v 
-) 4DNA^^ia (ABIttK. *7 : rt'3 9 2DN 
A/RNA^ttYf-) *flH»r{fe£a«Lfc. S 
K^'^^V-^fflt^r. ^(Sherman, F., Fink.G.R. 
and Hicks, 3.B. (1986) Laboratory course manual f 
or methods in yeast genetics, Gold Spring Harbor L 
aboratory, Cold Spring Harbor, New York)CCfi£o"CiS3 
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tJL/c S.cerevisiae AH22ft (a, len2, his4, canl) 
(Hinnen, A. et al(1978) Proc. Natl .Sci USA 75, p. 

1929 ) **ifeaftDNA*aa!4Lr. pcrke 

(9 4°CTl#fffl, 5 0-CC2»H, 7 2°C-C2^/ 
2 5 CDNA Thermal Cycler MDdel P32000 . 

Perkin-Elmertt) £tT-?/c 0 *»3hfcDN AKfrfco 

#-/OF«3nfc„ Ssfc, tifiSti/cDNASfit 

(WBEL/te^^^-^e^sni^s d458 bp) 

£^L/c 0 10 
[0 04 8 ] (2) ^•>SSft*OCHl«G- : fW^ 

( 1 ) r»6ftfcPCR*«i-*H i n dm riBft 
ft. pUC 1 9 OH i ndlll SMiCCIf ^ 
L/C fMtSftfcr/SXS F (PKM0 4 9, 03) * 
SfflW»*(BamHI, EcoRI, Kpn 

H 1 «£^<D^»rSBft (EMBO 3. 11, 7 p2 511-2 519 (19 
92): p2512, Fiq.l RO* p2513, Fiq.2 3 <htW£t/£<t 
C*k SE£CC-*b"Cl>fc. 20 

[0049] o) och iaG-?-*^p-^-rat: 

f*7Jl»S (Plchia pastoris GTS 1 1 5«0 £Y 
PDStti (156 Yeast extract, 2% Peptone, 2% Clucos 
e) 3 0°C, 3 BHJg#U Sherman £>Q#& (She 
rman, F. , Fink,G.R. and Hicks, 3.B. (1986) Laborat 
ory ccxjrse manual for methods in yeast genetics, C 
old Spring Harbor Laboratory, Cold Spring Harbor, 
New York)tCS£oT^feftDNA*iS«U/c 8 f#6ft/c 30 
^(*DNA*«^4«»OIWIBBJR«ffl*tT-?fcar 
#D~*^;l/«£liikMlU DNABrit?:^^n>^>^ 
U> (Hybond-N, 77«>tAttS) (Ch7>X77-L 
fc 0 ( 1 ) rf»6tlfc'O|»**0CH lafi^H i 
ndlll K>tt TD IG-EL I SAWB+v hj <"< 

(Sambrook, 3., Fritsh, e.f. and Maniatis, T. (198 
9) Molecular cloning: A laboratory manual, Cold Spr 
ing Harbor Laboratory, Cold Spring Harbor, New Yor 40 
k) , /<>»»S*OCHliiG^4fflHtt©*5iie 

[0 0 5 0 ] /O»«4*0C H 1 £ b-+TS» 
S<7)&feft D N A t (Dtm&lC r) t » T S *>F9J "C* S /c 

«>, /w^y^^'->3>©ias ( 6 5 9 c, 5 5°c, 

4 5^) (ffifiR: 0. 2-0. 5XSS 

XSSC, fi, 3 0», 2HSfe»SL 3 6CC0. 5x 
SSC, 4 2°C, 3 0#, 2@i5fc#L/cii£CC, EcoRI 50 
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Ciici 9, ^>»S**<DOCHlitfeT- 

[0 0 5 1 ] (4) Agt lO^-f^U-OfW 

(3) ©*S»teS-3i>r, t:*TfllBe©*fettDNA 
CDEcoR I Brit (&5kb) <D£a~~>^£tT-? 
/Co Jftl 5 0 /igOP.pastorisGTS 1 1 5fti 
#&fef*DNA (NRRL^F1€S-^Y- 1 5 8 5 1 ) Sr 

2oommm&<DEcoR\v-mmtbtci& o. 8 

%07^0-^^I/«aa«ill6C<fc»3»4. 5-6kb© 
DNA**MBllKLfc. PUXL/cDNACD-SB^rl m& 
(£>A g t lOarm ( r lambda qtlO vectordigested w 
ith EcoRI and dephosphorylated J, v > 

i'i^>a>U Gigapackl I Gold Packagin 
g Extract (*h5*^->ti8) £J!H>T'^^> 

[0 0 5 2 ] (5) V^-^^-f^U y^-t2—>a> 

(4) rf^»bfcfflJftA7T-^^^^y-*8QrinS 
GDI h^>/c^200 -300 <fc 

(Hybond-N, 7W*Att*{) CC h 7 >X V y - btc a 

»; itoooo:^- % H(HBOA>Be**OCHlit 

[0 0 5 3 ] (6) ADNACOfflK 

(5) vmM2fttc#itT<77'7-i><D*>*>. &mc 
1 0 7 7- #£30', single plague isolation CDfJL 
Sephaglas ™ PhagePrep Kit (7y;l/W7tt8) 
1>*C A D N A£JStiB, ffl$SL/c 0 ffiiL/cSDNA^m 
WDftlJIKW* (EcoRI. Bg 1 II, Hind III, 
Xh o I ) ®m<t>**->i7#*~Zf*W§mibV 
0MbtcLC6, 1 0^D->*8^n->4-C3^ia— 
<D#ADNA (fi5kb) Wltl^CiW^ 

/Co 

[0 0 5 4] (7) tf:/£u-~>y 
-ecD9^(D 1 *D->K:oir>-C, }$A£ft/cE c o R I 
ftrJtSrpUC 1 9(DE coR I g|5{4tc-trrr^a-^>^ 
Lr, pKM5 0 (04 ) tftitLfc. 

[0 0 5 5] (8) pKMSOCCfcAStlfcDNAKtt 

pKM5 0ic# AStir^Sf*7liBSS*(DE c o 

a - ■=■ > y l /c^fef* d n a mnommmmmmzim 
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soch i afeTt©ffl5««3&j#aE-rsc t^sti 

/c e ^Ct, C<D$)2. 5 kb<DBg 1 IlRJtODNA 
EMEW*98£Uc. JlttWfctt. SA»fJt£l&«CD$[J 

*4i6<DDNA»»iB5tt*Ml 3-4 0^7 
-Yv-*jJ;y Reverse primer(7 rtovl/Y LKB'W 
f^/oy-) *JBl*T k DNA5/-*x>tf- (A. 
L. F. DNA^>-^x>1t-\ 77^7LKB^ 

[0 05 6] pKM5 0fc»A3ftfc'<>BSOCHl 10 
«G^4ffll5tt*^««*^Oae-f|lfrW- CB g 1 II 
-S a 1 I *?Jt (»3 . 0 k b ) ) ©ttSEflfeftSEO 
tctCZ, 4 0 47 Open Reading Fram 

e (ORF) (04, ftllltttt) Wlt^/c 0 Bg 1 II 
-Sail SttS-rcoSMBM ( 2 8 5 8 b p ) Rlfop 
en Reading Frame ffl«*T 5 ^KK«RUfcE5!l*E 

*>tt&wmwu#&cttiimmL ( A s n -X a 

a-Ser/Thr)^2 *dH¥&LTHfc. 
[0 0 5 7 ] t**7JIifSfi*<D±faORF^ 20 

i^cor ^ swsmt a>»ss*oc h i aera*© 

r*5ELfct:*r E coRI Kit Oft 5 k 

b) iciorn-Fsnsrs mmmw^mm^ 

4 0«OfflRHt*WLr^fc (H5) . *fc, sr^ 

ttKyij*3- ftsdna u^rotBiHjtt^ ^5 5 

-HfcWifcftfc (*»W©t*TJiB»**©««f#S 30 
*>rt*<DA s n 199 S.cerevisiae OCH 136 
<DA sn' 03 ) . rsyUKWs&se^fflStiS^T* 
tt, S.cerevisiae OCH 136^5 5 kDaVfoZO 

[0 0 5 8] ^C(C, M£>'^CD Hydrophobia ty 4tt 

6f#6>*lfcE c o R I t'*7JMg?SS*<7)OC 

Hiae^r*sci^«stifco /oiio 40 

CH1SS«, N*j6f*iS{CB[»affl«i (membrane spa 
nning domain) £E*>hS^ttffi«j&*i?fiE LT \<>Z>& 
(Thr 1& -Phe 30 ) % t*T«»efi*©««f#S 

[0 05 9] Hffiffl 2 Mttttft D N A WmoftK 
( 1 ) b'+TP^S4*CDlilIf#SDNA(D Genomic S 
out hem ft?#r 

mmm i -c * n > ^ i, fc tr* r jiB?SEi33fc<D«i$ji{$ 
fiDNA*8S«Lfca**fHR"r5BWr, ^-tsdn 
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Genomic Southern Hybridization ^ff^fco TSii L 
TfflltfcP.pastorisGTS 1 1 5ft(D^eMBg 1 I 

i, ecori, sphi, xbai o^mmmrnvm 
ccmaaKmi *=i-ftsdna e^j* d n a k 

it (04, pK5 0(DHn i dill -Hi ncIlWJt&J 

9 o o b p , mmimm&m^ 1 idiso&s#^i488 

K*rW»SS*©«MM*fiDNA^o- 
^ttC>rh©WH^*ffll*fct^r*>#-©^>FK: 

r R»«fi3iw)aM{#s d n a «#-ae^ r * s c <t 

[0 06 0 ] (2) H I S4£«tRv-#-£Uct' + 
TJIBS**0||ffl[f*SD N A»«»Offi» 
t 4 * 7JSBS& *CD$tlM{tfgD N A <b ^cojgao^fef* 
KJt4^fr:75X5 FpKM5 0 (H4#JH) OA s u 

I iwiyBa l i»ti[*«{fcLr¥»*lB{co k 
IBfcH I S 4»eT*jJ:C^I»14Wa*Ptt I g E§^<* 
ftWae^ (sFceRIa) r£}fAL 
r, FpKM7 4 (H8) *ffi«Lfc. WStt 

iWSfPtt I g ESS#a«*&f (sFc £ RIa)S 
m*~y Ftt, S.cerevisiae SUC2*e-W)i/^ 
;HE? r J£ s F c £ R I aii{ErP [Nucleic Acids Resear 
ch, Volume 16 Number 8, 3584 (1988) #PJ ©EERgS 
NtMSCC ft ft] L . P. pastori sA O X 2 afirf- ©7' U * - 
*-««teJ:c?P.pastorisAOX 
HW***l6LfcDNA»fJS-C % P. pastori s? t Ffi* 

isiifptt i g E^womummm (1727^1) 
^aass-r s c 4 a**?* s tor* ^> 0 

[0 06 1 ] igpKM7 4^rSph IWPs t I 
ffcO, P.pastorisGTS 1 1 5« (his4) (NRRLS 
lt##Y- 1 5 8 5 1 ) iJOUakblttCZ. 45» 

o»«a»ft (his4) #«fft?8fc. -ec-c, cn 

[0 06 2] (3) GTS 1 1 5/pKM7 40K(£8S 

^>»aocHiaG : HW«*cco^r 1 ^«»aw 

ft^tfel 3 7 Q cr^cWr^^c^Cci:^S^n 

ri^5 (Nakayama.K. , et al. EMB0 J. 11, 2511 (199 

2)).*c-c, (2) r»6tifc»*«ft#«:-3^r 

SSaStt*a^/c. YPD^U-F*ffl^r4 5=ftOC 
2 5°C, 3 0°CSc>*3 7 - C-C©SEW**ti*n 

fil^o/c4c5, 9% l 0**^3 7 °crjSWr*&^o 

fc. ffJJtlE&t*<D 5 ^ffiSCC 1 0 **£at>\ Ge 

nomic Southern Hybridization^rtfo/ci C 6, £<D5 
%<D2W (KM7 4-2SO*KM7 4-5tt) (DMiRf* 



23 



fiDNA#««3trCl>fc. C<D2mt^-rtlh31V 
TtfCgWVZT. SSaStti Southern Hybridization 

[0 0 6 3 ] 5 6^CM» (KM7 4-2&) (CO 
l^r, <fcOI¥fflScCenomic Southem^tFT^tf o/c (0 
9) . B9lC5VrKM4 51*tt, pKM74(DHIS4 

(sFc eR I a) }SJai? rDNA#r#£> P. past 
orisGTS 1 1 5his4tt<Dhis4jt{5T-ffi(Cffl*3i*-&te 

jBwawsr, s f c e r i a«ae*»ifc»sr*s 10 

4><D"C&£ 0 GTS 1 15ft, OCH 1 jt£^»£ftK 
M4 5ft, OCHlit&FK««KM7 4-2«CCO^ 
-C. JMSftDNAtEcoRIWBg 1 I I rflWfc 
ft, «IW#fiDNA©±*« :■ 
4fcjRfpKM50 Bg 1 II- A s uIlBfit 125 
6bp, ttttEMftEMft* 1 iBfSc<Di&S##2 

s#i258) Rvmm&vNAoim 09*, 

^2 : MArtCfniTp KM5 0, Hind III -EcoT 

iaimk 4 6 8 b p , &mn&}mm^ 1 ibis© 

feS##1488^ &S##1948) £7'U~-:/<b UTGenomi 20 
c SouttiernJ)Sffi*m^ KM7 4 - 2 tfrDSIIffifiD N 

l>SC£*WBWc (01 0. HI l#JR) . 
[0 06 4 ] (4) t*7«»«0»Mif#fiDNAK«| 

worn.? & s F c e R I amm&OMVx 

fcft, Hil({#SDNAfiS««KM7 4-2*JJ:^KM7 
4~5t*£If£^ft£LTKM4 5ft&3 xYP + 2% 
CD* (3% Yeast extract, 6% Bacto peptone, 

2% Methanol )Mt£*TC\ 2 5°C, 4 0BS«f*. 30 
±»<fcg I gE77 j ~Tj-ij?MC£V), sFc£* 



(13) «M¥8- 3 3 6 3 8 7 

24 

* R I al«Se^rffl»L/c e fSSSLfcS s F c £ R 1 all 
Sfifei^PNGa s eF (Genzyme ttH) tTX^7 
^>IS^SW»4l»*0fc1>->^;U*SDS-jpyr^ 
l/;l/7S K^l/«RjWB-CjlHffLte (012). ccdjB 
*, ai*f#fiDNA*K»Shrc^j:^KM4 51*-Ctt 
«#-f»<D s F c £ R I aMSSMBRStiS (0 1 
2, U->l)<Dfc*fU «W#fiDNASB!««'r*4 
KM7 4-2RtfKM7 4-5**£*<DsFc£R I a 

^TSS#*8#?BfcLTl,>fc (01 2, U->2, 
3) b 3 Cft^OgBOll^PNGa s e F (Ge 
nzymettSJ) vm%btctC6. mC^M^tCt 
frh (012, U->4. 5, 6), Z<Dfri-*fifa<D 

6, P.pastx)ns^f#fiDNA»«1*TB»MOl*fi*s 

[0 06 5 ] 
[E*K] 
E?«Ht: 1 
le^JcDg^ : 2 8 5 8 



qenomic DNA 



2 

mm 

: P. pas tori s 
flfcg : CTS115 

wmm^ : cds 

ffffiftg : 1027-2238 

mk*9k%ucfflk\ s,p 



ACATCTGCCT GACAGCCTTA AAGAGCCCGC TAAAAGACCC CGAAAACCGA CAGAACICTG 60 

CATTAGCAGT CTGAAAAAGA ATCTTCACTC TGTCTAGTGG AGCAATTAAT CTCTTAGCGG 120 

CACTTCCTGC TACTCCGCCA GCTACTCCTG AATAGATCAC ATACTGCAAA CACTGCTTGT 180 

CGATGACCTT GGGCTTATTT AGGTCAAGG GCAATTTTTG GGACATTTTG GACACAGGAG 240 

ACTCAGAAAC AGACACAGAG CGTTCTGAGT CCTGCTGCTC CTGACCTAGG GCTAGAACAG 300 

GAATTATTGG CTTTATTTCT TTCTCCATTT CATAGGCTTG GGCTAATAGA TAGATGACAG 360 

AGAAATAGAG AAGACCTAAT Al I 1 1 I ICTT CATGGCAAAT CGCGGGTTCG GGGTCGGCTC 420 

ACACACGGAG AAGTAATGAG AAGAGCTGCT AATCTGGGGT AAAAGGGTTC AAAAGAAGGT 480 

CGCCTGGTAG GGATGCAATA CAAGGTTGTC TTGGAGTTTA CATTGACCAG ATGATTTGGC 540 

TTTTTCTCTG TTCAATTCAC ATTTTTCAGC GAGAATCGGA TTGACGGAGA AATGGCGGGG 600 

TGTGGGGTGG ATAGATGGCA GAAATGCTCG CAATCACCGC GAAAGAAAGA CTTTATGGAA 660 

TAGAACTACT GGGTGGTGTA AGGATTACAT AGCTAGTCCA ATGGAGTCCG TTGGAAAGGT 720 

AAGAAGAAGC TAAAACCGGC TAAGTAACTA GGGAAGAATG ATCAGACTTT GATTTCATGA 780 

GGTCTGAAAA TACTCTGCTG CTTTTTCAGT TGCTTTTTCC CTGCAACCTA TCATTTTCCT 840 

TTTCATAAGC CTGCC7TTTC TCTTTTCACT TATATGACTT CCGCCGAGAC TTCCCGVAAT 900 

TCTCTCCTGG AACATTCTCT ATCGCTCTCC TTCCAAG1TG CGCCCCCTGG CACTGGCTAG 960 

TAATATTACC ACGCGACTTA TATTCAGTTC CACAATTTCC ACTGTTCGTA GCAAATATCA 1020 
TCAGCC ATG GCG AAG GCA GAT GGC ACT TTG CTC TAG TAT AAT GCT CAC AAT 1071 



(14) «WB¥8-3 3 6 3 8 7 

25 26 
Met Ala Lys Ala Asp Gly Ser Leu Leu Tyr Tyr Asn Pro His Asn 
15 10 15 

CCA CCC AGA AGG TAT TAC TTC TAC ATG GCT ATA TTC GCC GTT TCT GTC 1119 
Pro Pro Arq Arq Tyr Tyr Phe Tyr Met Ala He Phe Ala Val Ser Val 

20 25 30 

ATT TGC GTT TTG TAC GGA CCC TCA CAA CAA TTA TCA TCT CCA AAA ATA 1167 
He Cys Val Leu Tyr Gly Pro Ser Gin Gin Leu Ser Ser Pro Lys He 

35 40 45 

GAC TAT GAT CCA TTG ACG CTC CGA TCA CTT GAT TTG AAG ACT TTG GAA 1215 
Asp Tyr Asp Pro Leu Thr Leu Arq Ser Leu Asp Leu Lys Thr Leu Glu 

50 55 60 

GCT CO" TCA CAG TTG ACT CCA GGC ACC GTA GAA GAT AAT CTT CGA AGA 1263 
Ala Pro Ser Gin Leu Ser Pro Gly Thr Val Glu Asp Asn Leu Arq Arq 

65 70 75 

CAA TTG GAG TTT CAT TTT CCT TAC CGC ACT TAC GAA CCT TTT CCC CAA 1311 
Gin Leu Glu Phe His Phe Pro Tyr Arq Ser Tyr Glu Pro Phe Pro Gin 
80 85 90 95 

CAT ATT TGG CAA ACG TGG AAA GTT TCT CCC TCT GAT ACT TCC TTT CCG 1359 
His He Trp Gin Thr Trp Lys Val Ser Pro Ser Asp Ser Ser Phe Pro 

100 105 110 

AAA AAC TTC AAA GAC TTA GGT GAA ACT TGG CTG CAA AGG TCC CCA AAT 1407 
Lys Asn Phe Lys Asp Leu Gly Glu Ser Trp Leu Gin Arq Ser Pro Asn 

115 120 125 

TAT GAT CAT TTT CTG ATA CCC GAT GAT GCA GCA TGG GAA CTT ATT CAC 1455 
Tyr Asp His Phe Val He Pro Asp Asp Ala Ala Trp Glu Leu He Kis 

130 135 140 

CAT GAA TAC GAA CGT GTA COX GAA GTC TTG GAA GCT TTC CAC CTG CTA 1503 
His Glu Tyr Glu Arq Val Pro Glu Val Leu Glu Ala Phe His Leu Leu 

145 150 155 

CCA GAG CCC ATT CTA AAG GCC GAT TTT TTC AGG TAT TTG ATT CTT TTT 1551 
Pro Glu Pro He Leu Lys Ala Asp Phe Phe Arq Tyr Leu He Leu Phe 
160 165 170 175 

GCC CGT GGA GGA CTG TAT GCT GAC ATG GAC ACT ATG TTA TTA AAA OCA 1599 
Ala Arq Gly Gly Leu Tyr Ala Asp Met Asp Thr Met Leu Leu Lys Pro 

180 185 190 

ATA GAA TCG TGG CTG ACT TTC AAT GAA ACT ATT GGT GGA GTA AAA MC 1647 
He Glu Ser Trp Leu Thr Phe Asn Glu Thr He Gly Gly Val Lys Asn 

195 200 205 

AAT GCT GGG TTG CTC ATT GGT ATT GAG GCT GAT CCT GAT AGA CCT CAT 1695 
Asn Ala Gly Leu Val lie Gly He Glu Ala Asp Pro Asp Arq Pro Asp 

210 215 220 

TGG CAC GAC TGG TAT GCT AGA AGG ATA CAA TTT TGC CAA TGG GCA ATT 1743 
Trp His Asp Trp Tyr Ala Arq Arq He Gin Phe Cys Gin Trp Ala He 

225 230 235 

CAG TCC AAA CGA GGA CAC CCA GCA CTG CGT GAA CTG ATT GTA AGA GTT 1791 
Gin Ser Lys Arq Gly His Pro Ala Leu Arq Glu Leu He Val Arq Val 
240 245 250 255 

GTC AGC ACG ACT TTA CGG AAA GAG AAA AGC GGT TAC TTG AAC ATG CTG 1839 
Val Ser Thr Thr Leu Arq Lys Glu Lys Ser Gly Tyr Leu Asn Met Val 
260 265 270 



(15) #gg¥8-3 3 6 38 7 

27 28 
GAA GGA AAG GAT CCT CCA AGT GAT GTG ATG GAC TGG ACG GGT CCA GGA 1887 
Glu Gly Lys Asp Arg Gly Ser Asp Val Met Asp Trp Thr Gly Pro Cly 

275 280 285 

ATA TTT ACA GAC ACT CTA TTT GAT TAT ATG ACT AAT GTC AAT ACA ACA 1935 
He Phe Thr Asp Thr Leu Phe Asp Tyr Met Thr Asn Val Asn Thr Thr 

290 295 300 

GGC CAC TCA GGC CAA GGA ATT GCA GCT GGC TCA GCG TAT TAC AAT GCC 1983 
Gly His Ser Gly Gin Gly He Gly Ala Gly Ser Ala Tyr Tyr Asn Ala 

305 310 315 

TTA TCG TTG GAA GAA CCT GAT GCC CTC TO" GCC CGC CCG AAC GGA GAG 2031 
Leu Ser Leu Glu Glu Arq Asp Ala Leu Ser Ala Arq Pro Asn Gly Glu 
320 325 330 335 

ATG TTA AAA GAG AAA CTC CCA GCT AAA TAT GCA CAG CAG GTT CTT TTA 2079 
Met Leu Lys Glu Lys Val Pro Gly Lys Tyr Ala Gin Gin Val Val Leu 

340 345 350 

TGG GAA CAA TTT ACC AAC CTG CGC TCC CCC AAA TTA ATC GAC GAT ATT 2127 
Trp Glu Gin Phe Thr Asn Leu Arq Ser Pro Lys Leu He Asp Asp He 

355 360 365 

CTT ATT CTT CCG ATC ACC AGC TTC ACT CCA GGG ATT GGC CAC AGT GGA 2175 
Leu lie Leu Pro He Thr Ser Phe Ser Pro Gly He Gly His Ser Gly 

370 375 380 

GCT GGA GAT TTG AAC CAT CAC CTT GCA TAT ATT AGG CAT ACA TTT CAA 2223 
Ala Gly Asp Leu Asn His His Leu Ala Tyr He Arq His Thr Phe Glu 

385 390 395 

GGA ACT TGG AAG CAC TAA AGAAAGCTAG AGTAAMTAG ATATAGCGAG 2271 
Gly Ser Trp Lys Asp *** 
400 

ATTAGAGAAT GAATACCTTC TTCTAAGCCA TCGTCCCTCA TCATAGAATA TCATGCACTG 2331 
TATAG 1 1 I I I TTTTTGTACA TATAATGATT AAACGGTCAT CCAACATCTC GTTGACAGAT 2391 
CTCTCACTAC GCGAAATCCC TGACTATCAA AGCMGAACC GATGAACAAA AAAACAACAG 2451 
TAACCCAAAC ACCACAACAA ACACTTTATC TTCTCCCCCC CAACACCAAT CATCAAAGAG 2511 
ATGTCGGAAC ACAAACACCA AGAACCAAAA ACTAACCCCA TATAAAAACA TCCTGCTAGA 2571 
TAATGCTGCr AACCCGCTCT CCTTCCATAT TCTGGGCTAC TTCACGAAGT CTGACCGGTC 2631 
TCAGTTGATC AACATGATCC TCGAAATGGG TGGCAAGCAT CGTTCCAGAC CTGCCTCCTC 2691 
TGGTACATGG ACTCTTCTTT TTGACAGGGG ATTACAAGTC TATTGATGAA GATACCCTAA 2751 
AGCAACTGGG GGACCTTCCA ATATACAGAG ACTCCTTCAT CTACCACTCT TTTGTGCACA 2811 
AGACATCTCT TCCCATTGAC ACTTTCCGAA TTGACAAGAA CCTCGAC 2858 

[BBOBVttHH] [04] t>KMSQK#\Ztitc»&ffift 

[HI] xi;^a#x^>tc*jWSA s nfe^mmm<D OCH iae^<btHI?ltt***r^P.pastoris^feftDN 

®mftm*?)l>Z7jk?®VihZ> 0 0*. Manttv>y 40 AKM") OMRMKitBftift-. MttflHI». ifcELfc 

Gl cNAc«N-T-fe^;U^3*5>*5J:tf &gi^U9^&§ft£OCH la&NMRWMtm 

Fu ctt^n-XSrSttt-TS. To 

[02] 'i>Bmc*svzm%&%<Dmmm*7 : >n ims] 'ob®ochi&b*&*-v?zt$;wi 

fF?mv&6 0 0*. M«v>y~X, 2\Za-\ t 2 I3*J (±S) iP.pastorisHIIf*SD NA^3- V?Z> 

fep, 3«a-l. 3j&£, 6Bcr-l. BtS£*<fctf T$mW&\ (T«) 0*^a^-^tit*5. □ 

4B/8-1. 4JB£4*8frr5. *fc, N-l inke B. TArtZ^mkmmfcjfct. 

d©ifW© TMaJ B'MSft (ER) r£/£3tl£v> [B6] >OBS**0OCH 1 (A) iP.pa 

S-ZM&Ml&t&o storis4*0B8M#fi*:/^# (B) <0 Hydrophobicit 

[0 3] ^>Bafi*OCHlitef^if^^n--> y y JjiitiMLtcm-cfoZo 
t/StitcfyZZ FpKM0 4 9t^-riar*S. 50 [07] tr*T«B«OBMM»fiDNA*^n-^4L 



(16) 



8-336387 



29 



30 



fcGenomic Southern Hybridization<D$§:^£ x 7#n- > 
[0 8] P.pastoris3H«f*SDNAK«^^5 F (p 

km 7 4 ) ©w^jRadaim-ria-cfta. 

[09] «il(f#SDNAK««KM7 4-2*Jj:VH4 
ftGTSl 15, KM4 5 0»&ftDNA©«ifflfiat 
fe^ffififtO^iB^^LfciaT?, H*OTtt«CenanicS 
outhern Hybridization^W^fflli/c^n-^CDfirg^: 
^;Lfc0i?£>& o ftfc, E[ 43, E«EcoRI4, Bg 

BBgi i lesser*. 10 

[010] ««f#fiDNA««»KM7 4 - 245J:»» 
SttGTSl 15, KM4 5&COt>T09T^fc7'n 
— ^ 1 ^EIl* T Genomic Southern Hybridization^?!!? % 



[011] WmW&DNAWmKMl 4-2*J:VK 
£ftGTS115, KM4 5tC^t@9tSl/c7 , n 
— T^^fflt^T Genomic Southern Hybridization^^f £ 

ft o fc*S* Hfficcttto * & 6 . 
[012] P.pastDrisHa{*SDNAK*^S^T-5 
sFce'R I aiRaacco^rSDS-PAGEKff* 

tf^fcaa^fti^riaiftcf^fes^r**. 1 : 

s F c £R I a (KM45) , 2 : sFceRIa (K 
M74-2), 3: sFceRIa ( KM 7 4 - 5 ) „ 
4 : PNGaseF^IKM45-sFc£RI a. 
5 : PNGaseFfflKM74-2-sFc£RI 
a, 6:PNGaseF®IKM74-5-sFceR 
I a 



[01] 



N«u5Ac-Oai- GlcNAc 
NeuSAc - Gal - GlcNAc ' 



Man 



Neu5Ac- Gal -GlcNAc S 



Man - GlcNAc * 



Gal -GlcNAc ' 



Foe 



fAc-Asn 



<fci**£i«-CV J 111 HUMitt CI 



[02] 




^¥8-3 36 38 7 



[03] 




"^oc3s^oa^co^Br€^3M QG31 gea< 



pKM049(4.1Kb) 




B; Bum HI 
El EcqVSX 
H; tfwdm 
K; Kpn I 

MCS; Malti Qoning Sites 



[04] 




[08] 



BamHT Sral AsuII 



SmlSiU XW Himffll Hoidiul I EooRl 

i i k h i 




pKM74 



pUC!9 / 



Q PfcWa QenomteDNA fj; P/c/tfaOCHI g] ; Pte/iia H!S4 

0:aFc8ftlagsne (SUC2 Signal) mAOX2 promoter |; AOX1 terminator 



(18) 



#PS¥8-3 3 6 3 8 7 



[05] 

P-OCHl r^-KADGSI^YYNPHNP?RR^FYMAIFAVSVTCVL--YGPSQQ LSS 44 

II II I I I I II I I II 

S-OCH1 MSRKL- - SHXjIAT RKSKT 1 - - V- VT - VLLIY - - SLLTFHLSN 34 

P-OCHl PKIDYDPLTLR SLDL-K-TLEAP — S--Q LSPG-TVED 75 

I II 11 I II I I I I M 

S-OCHl -KR L-LSQFYPSKDDFKQTLL-PTTSHSQDINLKKQITVNKKKNQL 77 

P-OCHl -NLRRQLEFHFPYRSYEPFPQHIWQTWKVSPSDSSFPKNF KDL-GE 119 

iii ii mm i i ii nun i ii i ii 

S-OCHl HNLRDQLSFAFPYDSQAPIPQRVWQTWKVGADDKNFPSSFRTYQKTWSG- 12 6 

p-ochi swlqrspnydhfvipddaawelihh-e--yt:rv?evi j eafhllpepilka 166 

I III III I I I II I II I I 1 1 1 1 

S-OCHl SY-- -SPDYQYSLISDDSI IPFLENLYAPVPIVIQAFKLMPGNILKA 170 

P - OCH 1 DFFRYXil LF ARGGL YADMDTMLLKP I SSWLTfSetI IGGV 205 

II III HUM I MINIUM II I 

s-ochi dflrylllfarggiysdmdtmllkpidswpsq5^ilnniidl^jkpipy- 219 

P-OCHl KNNA GLVI GI EADP DRPDWHDWYARRIQF CQWAIQ SK 242 

II I I 1 I t I I I I ! I I M M I M I I I M I II I 

S-OCHl KNSKPSLLSSDEISHQPGLVIGIEADPDRDDWSEWYARRIQFCQWTIQAK 269 

P-OCHl RGHPALRELI VR V-VSTTL--R K 26 2 

III Mill I I II I I 

S-OCHl PGHPILRELII^tflT^TTLASVQNPGVPVSEMI^ 319 

P-OCHl -E- -K-SGYL -NMVE GK - - DRGS DVMDWTG PGI FT DTLFD YMTNV jjflj 3 02 

| | I I I I I III I MMIM I I II II I 

S-OCHl DETYKHSE-LKNN KNVD-GSDrM^^jGPGIFSDIIFEYMNNVLRYN- 363 

P-OCHl 0SHSGQGIGAGSAYYNALSL - -EERDALSAR-P NGEML-KE--KV 341 

II II II II I I M I 

S-OCHl - - - SD - - ILLINP- -N - LNKNDEEGSE - S ATI PAKDVdEjDt]- LSKSTRKF 403 

P-OCHl PGKYAQ — QWL WEQFTNLRSPKLI-DDILIL.PITSFSPGIGHSGAG 385 

I I I II I I I M III Mill I M 

S-OCHl YKKISESLQSSNSMPWEFFSFLKEPV-IVDDVMVLPITSFSPDVGQMGAQ 452 

P-OCHl --DLNHHLAYIRHTFEGSWK-D 4 °4 

I 111 I I I I I 

S-OCHl SSDDKM — AFVKHMF SGSWKEDADKNAGHK 480 



(19) #^¥8-3 3 6 38 7 



[mi) 



401 403 



I - 



101 201 301 401 481 




HI 



[09] 



Bg 



Disruptant 
Wild Type 



Bg 



eg 

lL 



Prcbo-1 Probd-2 



(20) 



1fKI¥8-3 3 6 38 7 



[010] 

Probe-1 

GTS115 KM45 KM74-2 



E Bg E Bg E Bg 




[0113 

Probe-2 

GTS115 KM45 KM74-2 



E Bg E Bg E Bg 



(21) 



#gfl¥8-3 3 6 38 7 




(5i)mt.ci. 6 ~&mm frtmm^ fi a*B*^aBf 

C 1 2 P 21/00 9162-4B C 1 2 N 15/00 Z NA A 

//(C 1 2 N 9/10 

C 1 2 R 1:84) 
(C 1 2 N 1/19 

C 1 2 R 1:84) 

(C12N 15/09 ZNA 

C 1 2 R 1:84) 

(C 1 2 P 21/00 

C12R 1:84) 



*m*fm(ffisu\\Bxm2 -14-13 



1 



